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FOREWORD 



In recent years there has been no discipline in which 
curriculum analysis and development have aroused greater 
interest and activity than in mathematics. Furthermore, 
mathematics and the mathematics-based fields of statistics 
and computing have been undergoing tremendous expansion 
in enrollments and degrees. Whereas 4,034 bachelor's 
degrees in the mathematical sciences were awarded in 
1954-55 by U. S. colleges and universities, 14,610 were 
awarded in 1961-62. The Office of Education predicts that 
this number will increase to about 39,000 by 1969-70. By 
way of comparison, the corresponding data for all the 
physical sciences combined are 11,202 degrees for 1954-55; 
17,040 for 1961-62; and 29,100 for 1969-70, figures which 
give ample evidence of the growing importance of mathe- 
matics. 

The survey of mathematics programs reported here 
was the most comprehensive depth study of programs 
within a discipline ever undertaken in the United States. 
A total of 877 colleges and universities granting bachelor's 
or higher degrees, or about 82 percent of the 1,069 to which 
questionnaires were sent, responded. Both undergraduate 
and graduate programs were surveyed, and information 
was solicited on curriculums, degrees, course offerings, 
enrollments, credit requirements, examination require- 
ments, special features, innovations, and trends. 

This report is expected to be valuable not only to 
mathematics educators, but also to deans and others re- 
sponsible for curriculum development in colleges and 
universities. In addition, the appendixes, which provide 
specific information about master’s and doctor's programs 
at individual institutions, should be a helpful guide for pro- 
spective graduate mathematics students and their advisers. 

The Office of Education wishes particularly to acknowl- 
edge for their advice and counsel Professor G. Baley Price 
of the University of Kansas, Professor Harry M. Gehman of 
the State University of New York at Buffalo (formerly Uni- 
versity of Buffalo), Professor John W. Cell of the State 
College of the University of North Carolina at Raleigh, 
Professor Howard F. Fehr of Teachers College of Columbia 
University, and Dr. C. Russell Phelps of the National 
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Science Foundation. We express gratitude also to members 
of the Committee on the Undergraduate Program in Mathe- 
matics (CUPM) of the Mathematical Association of America 
for their helpful suggestions. Finally, we wish to express 
our appreciation to the hundreds of persons in colleges and 
universities who filled out the lengthy questionnaire and 
to the mathematicians who assisted in the conception of 
the survey and the questionnaire instrument. 



RALPH C. M. FLYNT 
Associate Commissioner for 
Educational Research and 
Development 



FRANCIS A. J. IANNI, DIRECTOR 
Division of Educational Research 
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CHAPTER I. INTRODUCTION 



Mathematics represents the highest level of 
abstract thought. To the mathematician, it is 
the essence of orderliness, form, beauty, and 
elegance. Like the musician and the painter, 
the mathematician obtains from his work an 
emotional and esthetic satisfaction. For this 
reason there is a considerable body of mathe- 
maticians who wish to be "pure mathemati- 
cians," that is, to study mathematics for its 
own sake, with no immediate concern for 
practical or useful results. Yet, history has 
proved that many discoveries made through 
pure study are later the basis for practical 
results. 

Beyond its esthetic qualities, the utilitarian 
importance of mathematics is so great that only 
a country with a strong base in mathematics 
can produce the technology that places a 
nation among the leaders of the contemporary 
world. At present, when the United States and 
the Soviet Union are vying for world leader- 
ship in space and nuclear energy, the im- 
portance of mathematics to both nations is 
enormous. Accordingly, in the Soviet Union, 
mathematics is a major part of the general 
school curriculum. It takes up about one-sixth 
of the entire school curriculum and has 
traditionally been a required subject in the 
general education of all Soviet pupils in each 
grade. Although mathematics is equally es- 
sential to the defense, welfare, and prosperity 
of the United States, it receives less emphasis 
in the total school curriculum; it is not even 
a required subject in most senior high schools. 

Traditionally, mathematics has been re- 
garded as a necessary basic tool for physical 
science and engineering. More recently, the 
value of mathematics in the biological sciences, 
the social sciences, and business has been in- 
creasingly recognized. For example, the 1960 
Annual Review of Physiology reported: 1 

1 Published by Annual Reviews, Inc., and the American 
Physiological Society. Vol. 22, Preface, pg. v. 



"In 1929, of 76 papers selected at random 
from the American Journal of Physiology , 
only 10.4 percent used mathematical 
equations of any sort, the most complexof 
which had four variables. In 1959, of 91 
similar papers, 17.6 percent used equa- 
tions, two with six and one with thirteen 
variables. Similar trends are to be seen 
everywhere in the literature." 

Statistics and, particularly, computing, both 
heavily rooted in mathematics, are fields which 
have been undergoing tremendous expansion in 
recent years. For the computing field alone, 
an official of the Association for Computing 
Machinery recently estimated that 300,000 
computer programers would be needed in 
the next 8- to 10-year period. Many of 
the positions will require college-level 
mathematics, and for some of the t x>sition s 
a degree in mathematics will be highly desir- 
able. 

In recent years, in terms of bachelor's 
degrees, mathematics has been the most 
rapidly growing discipline among the major 
fields of study. (See statistical data on mathe- 
matics degrees in the Foreword.) Concomi- 
tantly, there has been ferment in the mathe- 
matics curriculum at all levels. Many mathe- 
maticians feel that the traditional curriculum 
is outmoded and not in tune with newer ideas 
and emphases in mathematics. This feeling was 
already so strong in 1952 that the Mathematical 
Association of American established in that 
year a Committee on the Undergraduate pro- 
gram in Mathematics (CUPM). This Commit- 
tee has been active since its inception in de- 
veloping guidelines and recommendations for 
mathematics programs for (1) teacher train- 
ing; (2) the physical sciences and engineering; 
(3) the biological, management, and social 
sciences; and (4) pregraduate training for 
graduate study in mathematics. 



